One of the most important goals in contemporary synthetic organic chemistry is the development of stereoselective carbon-carbon coupling reactions providing a broadly applicable method to synthesize complex structures from simple precursors. Skeletal rearrangements of such simple precursors are powerful processes for generating molecular diversity with atom economy. In this context, desymmetrization of meso compounds provides an efficient route to asymmetric synthons of high value in a limited number of steps. 
One of the most important goals in contemporary synthetic organic chemistry is the development of stereoselective carbon-carbon coupling reactions providing a broadly applicable method to synthesize complex structures from simple precursors. Skeletal rearrangements of such simple precursors are powerful processes for generating molecular diversity with atom economy. In this context, desymmetrization of meso compounds provides an efficient route to asymmetric synthons of high value in a limited number of steps. Functionalization of unsaturated cyclopentane skeleton is a promising strategy towards the synthesis of substituted cyclopentanes. We have evaluated diazabicyclic olefins as versatile building blocks for the synthesis of functionalized cyclopentanoids. Catalytic desymmetrization of diazabicyclic olefins with monocentered and bicentered nucleophiles afforded functionalized cyclopentene derivatives stereoselectively. The products, having a wide range of substituents are important intermediates in the synthesis of biologically active molecules like cyclopentenyl nucleosides, glycosidase inhibitors etc. The details of the work will be presented. Finally, the high throughput use of the assay was demonstrated by using an array of blocking antibodies against a putative HTLV-1 receptor on DCs; DC-SIGN (dendritic cell-specific ICAM-3-grabbing non-integrin). The assay is currently being utilized in an automated robotic system to screen a large library of small molecule inhibitors (average molecular weight 350 Dalton) against retroviral envelope protein (HTLV-1 gp46 and HIV-1 gp120) binding to cell surface receptors. Additionally, this assay system is also being adapted to screen for inhibitors of hepatitis B virus (HBV) binding to hepatocytes, which is mediated by an unknown receptor. The binding of the HBV surface antigen to high-mannose receptor found on dendritic cells is believed to underlie the establishment of immune tolerance to chronic HBV infection, and could be assayed for drug discovery purposes using a similar approach. Overall, this novel high throughput assay can be utilized to study the binding of any biotinylated virus and has implications for identification of viral binding inhibitors as well as host membrane proteins that may serve as receptors for viral entry.
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Organic reactions under solvent free and aqueous conditions have increasingly attracted chemist's interests, particularly from the view point of green chemistry. As an important carbon-carbon bond forming reaction Knoevenagel condensation has been extensively studied. This reaction has been widely used for the synthesis of different intermediates which are useful in perfumes, cosmetics, and bioactive compounds having application in the inhibition of antiphosphorylation of EGF-receptor and antiproliferative activities etc. As a result of their widespread applications in pharmacological, industrial, and synthetic point of view several methods have been developed for this reaction. Unfortunately, many of these methods have some drawbacks such as use of expensive chemicals, low yields, extended time, and tedious procedure. Thus, we used recently explored water soluble Zn(proline) 2 -complex as an efficient catalyst [1] both under microwave irradiation and in aqueous medium for the construction of C-C bond. The catalyst was easily preparable, inexpensive, and recyclable for about four cycles without loss of catalytic activity. By this way biologically important Knoevenagel condensation products were synthesized in quantitative yield from 5-chloro-3-methyl-1-phenylpyrazole-4-carboxaldehyde and different cyclic active methylene compounds under the influence of viable catalyst. The compounds were identified by spectral data (IR, 1 H NMR, and Mass spectroscopy) and evaluated for their antimicrobial activities. 
